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(54) LIGHT-EMITTING ELEMENT AND ITS MANUFACTURING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light- 
emitting element which emits light in high efficiency, 
which is superior in durability, and which keeps high 
luminance for a long period. 

SOLUTION: In the light-emitting element having at 
least one layer of an organic compound layer 
between a pair of electrodes, at least one layer of the 
organic compound layer has at least one kind of 
metal coordinating compound, and the content of the 
decomposition product or the raw material of the 
metal coordinating compound contained in the 
organic compound layer to have the metal 
coordinating compound is 0.5 wt.% or less. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a light emitting device which has much more organic compound layer at least in 
inter-electrode [ of a couple ], A light emitting device, wherein content of a decomposition 
product of said metal coordination compound or material contained in an organic compound 
layer which at least one layer of this organic compound layer carries out a kind owner of the 
metal coordination compound at least, and has this metal coordination compound is 0.5 or 
less % of the weight. 

[Claim 2]The light emitting device according to claim 1, wherein content of a decomposition 
product of said metal coordination compound or material is 0.1 or less % of the weight. 
[Claim 3]The light emitting device according to claim 1 or 2, wherein a decomposition 
product or material of said metal coordination compound is the synthetic powder used as a 
ligand used in the case of composition of this metal coordination compound. 
[Claim 4]The light emitting device according to any one of claims 1 to 3, wherein said metal 
coordination compound is a luminescent material. 

[Claim 5]The light emitting device according to any one of claims 1 to 4, wherein said metal 
coordination compound is an iridium coordinated complex. 

[Claim 6]The light emitting device according to claim 5, wherein a ligand of said iridium 
coordinated complex is an organic fluoride ghost. 

[Claim 7]The light emitting device according to any one of claims 1 to 6, wherein said metal 
coordination compound is a phosphorescence luminescence luminescent material. 
[Claim 8]A manufacturing method of the light emitting device according to any one of claims 
1 to 7 having the process of forming an organic compound layer which has a metal 
coordination compound on vacuum evaporation conditions from which content of a 
decomposition product of a metal coordination compound or material will be 0.5 or less % 
of the weight. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the light emitting device which used the 
organic compound. 

It is related with an organic electroluminescence element with high efficiency stable by 
reducing the impurity which originates in the metal coordination compound in an element in 
more detail (organic EL device). 

[0002] 

[Description of the Prior Art]As for the organic EL device, the application study is 
energetically performed as high speed response nature or an efficient light emitting device, 
the - being fundamental - composition — drawing 1 — (— a — ) - (— b — ) - having been 
shown - [-- for example, - Macromol . - Symp . — 125 - one - 48 (1997) - reference --] . 
[0003]As shown in drawing 1 , generally an organic EL device comprises a two or more 
layers organic layer layer between the transparent electrode 14 and the metal electrode 1 1 
on the transparent substrate 15. 

[0004]An organic layer consists of the luminous layer 12 and the hole transporting bed 13 in 
drawing 1 (a). ITO with a big work function, etc. are used as the transparent electrode 14, 
and the good hole pouring characteristic from the transparent electrode 14 to the hole 
transporting bed 13 is given. The good electron injection nature to an organic layer is given 
using the small metallic material of work functions, such as an alloy using aluminum, 
magnesium, or them as the metal electrode 1 1 . 50-200-nm thickness is used for these 
electrodes. 

[0005]The aluminum quinolinol complex (Alq3 which shows the example of representation 
to ** 1) etc. which have electron transport property and a luminescent characteristic are 
used for the luminous layer 12. The material which has electron-donative [, such as a 
biphenyl diamine derivative (alpha-NPD which shows the example of representation to ** 
1), ], for example is used for the hole transporting bed 13. 
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[0006]When an electric field is impressed so that the element which constituted more than 
shows a rectifying action, and it may become the negative pole about the metal electrode 
1 1 and it may become the anode about the transparent electrode 14, an electron is poured 
into the luminous layer 12 from the metal electrode 11, and a hole is poured in from the 
transparent electrode 15. 

[0007]Within the luminous layer 12, an exciton arises by recombination and the hole and 
electron which were poured in emit light. At this time, the role of an electronic blocking layer 
is played, the recombination efficiency of 12/of luminous layer hole transporting bed 13 
interface increases, and luminous efficiency goes up the hole transporting bed 13. 
[0008]ln drawing 1 (b), the electron transport layer 16 is formed between the metal 
electrode 11 of drawing 1 (a), and the luminous layer 12. Luminescence, and an electron 
and hole transportation can be separated and efficient luminescence can be performed by 
having more effective career blocking composition. As the electron transport layer 16, an 
oxadiazole derivative etc. can be used, for example. 

[0009]Fluorescence in case luminescence generally used for the organic EL device until 
now will be from the singlet exciton of the molecule of a luminescence center in a ground 
state is taken out. Examination of the element which, on the other hand, does not use the 
firefly luminescence which went via the singlet exciton, but uses phosphorescence 
luminescence which went via the triplet exciton is made, the typical literature announced - 
literature 1 improved energy transfer in electrophosphorescent device (D. - F. O'Brien et 
al..) Applied Physics Letters Vol 74, No3 p422 (1999), Literature 2:Very high-efficiency 
green organic light-emitting devicesbasd on electrophosphoresce nee (M. - A.Baldo et al..) 
It is Applied Physics Letters Vol 75 and No1 p4 (1999). 

[0010]ln these articles, 4 lamination of the organic layer shown in drawing 1 (c) is mainly 
used. It consists of the hole transporting bed 13 from the anode side, the luminous layer 12, 
the exciton diffusion prevention layer 17, and the electron transport layer 16. The material 
used is the carrier transport material and phosphorescence luminescence material which 
are shown in ** 1 . The abbreviation of each material is as follows. 

Alq3:. Aluminum quinolinol complex alpha-NPD :. N4, N4 , -Di-naphthalen-1-yl-N4, and N4 - 
'-diphenyl-biphenyl-4 and 4 1 - diamineCBP:4 and 4' - N, NT - dicarbazole-biphenylBCP:2 and 
9-dimethyl-4. 7-diphenyl-1,10-phenanthrolinePtOEP:platinum-octaethyl porphyrin-complex 
lr (PPy) 3 : Iridium phenyl pyrimidine complex [0011] 

[Formula 1] 
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lr(ppy) 3 

[0012] 

[Problem(s) to be Solved by the lnvention]Especially in the organic EL device using the 
above and phosphorescence luminescence, luminescence degradation of an energization 
condition poses a problem. Although the cause of luminescence degradation of a 
phosphorescence light emitting device is not clear, generally since 3-fold paragraph life is 
longer than 1-fold paragraph life triple or more figures, Since a molecule is left for a long 
time by the energy-rich state, it is thought that a reaction with a circumference substance, 
formation of an excitation polymer, change of the molecule fine structure, a structural 
change of a circumference substance, etc. will take place. 

[0013]Anyway, although high luminous efficiency is expected from a phosphorescence light 

emitting device, energization degradation poses a problem by one side. 

[0014]Then, this invention is efficient light, it is excellent in endurance and an object of this 

invention is to provide the light emitting device and display which maintain a long period 

high-intensity. 

[0015] 

[Means for Solving the Problem]Paying attention to a metal complex compound as a result 
of inquiring wholeheartedly that an aforementioned problem should be solved, a 
decomposition product from a metal complex compound finds out having affected the early 
characteristic and durable performance strongly, and this invention persons came to 
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complete this invention. 

[0016]Namely, in a light emitting device which has organic compound layer with light 
emitting device of this invention much more at least to inter-electrode [ of a couple ], At 
least one layer of this organic compound layer carries out a kind owner of the metal 
coordination compound at least, and content of a decomposition product of said metal 
coordination compound or material contained in an organic compound layer which has this 
metal coordination compound is characterized by being 0.1 or less % of the weight 
preferably 0.5 or less % of the weight. 

[0017]ln a light emitting device of this invention, it is preferred that a decomposition product 
or material of said metal coordination compound is the synthetic powder used as a ligand 
used in the case of composition of this metal coordination compound. 
[0018]lt is preferred that said metal coordination compound is a luminescent material. 
[0019]lt is preferred that said metal coordination compound is an iridium coordinated 
complex, and it is more preferred that the ligand is an organic fluoride ghost. 
[0020]lt is preferred that said metal coordination compound is a phosphorescence 
luminescence luminescent material. 

[0021]A manufacturing method of the above-mentioned light emitting device has the 
process of forming an organic compound layer which has a metal coordination compound 
on vacuum evaporation conditions from which content of a decomposition product of a 
metal coordination compound or material will be 0.5 or less % of the weight. 
[0022] 

[Embodiment of the lnvention]ln order to raise the luminous efficiency of an EL element, it 
cannot be overemphasized that the light quantity child yield of the luminescence center 
material itself is large. However, what energy transfer between host hosts or between host 
guests can be performed efficiently poses a big problem. Although luminescence 
degradation of a cause by energization is not clear for the moment, it is assumed that it is 
based on degradation of the material of the luminescence center material itself, the thing 
relevant to the environmental variation of the luminescent material by the circumference 
molecule, or a carrier transport layer, etc. at least. 

[0023]The light emitting device of this invention is a light emitting device which has much 
more organic compound layer at least in inter-electrode [ of a couple ]. It is not limited 
especially as lamination of a light emitting device, but composition as shown in drawing 1 is 
mentioned. 

[0024]The content of the decomposition product of the metal coordination compound in 
which the light emitting device of this invention is contained in the organic compound layer 
in which at least one layer of an organic compound layer carries out a kind owner of the 
metal coordination compound at least, and has a metal coordination compound, or material 
is 0.1 or less % of the weight preferably 0.5 or less % of the weight. If the content of the 
decomposition product of a metal coordination compound or material is 0.5 or less % of the 
weight, it excels in endurance and, in the case of the light emitting device using 
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phosphorescence luminescence, excels also at an initial characteristic. 
[0025]lt was judged whether oxygen **** of the judgment method of the phosphorescence 
by this invention would be carried out. If a compound is dissolved in chloroform, an optical 
exposure is carried out and photoluminescence is compared with the solution which carried 
out oxygen substitution, and the solution which carried out the nitrogen purge, the solution, 
as for, the solution which carried out oxygen substitution carried out the nitrogen purge to 
luminescence originating in a compound hardly being seen is distinguishable by the ability 
of photoluminescence to be checked. Hereafter, about the compound of this invention, 
when [ all ] there is no special notice, it is checking that it is phosphorescence by this 
method. 

[0026]Here with the decomposition product of a metal coordination compound, or material. 
For example, it is the synthetic powder used as the ligand used in the case of composition 
of a metal coordination compound, etc., and all are included, although refining is insufficient 
and it generates in what is being mixed into a metal coordination compound as an 
unreacted substance from the beginning, and the pyrolysis by heating at the time of 
vacuum evaporation. 

[0027]As for the metal coordination compound in this invention, it is preferred that it is a 
luminescent material, and it is more preferred that it is a phosphorescence luminescence 
luminescent material, and it is preferred that it is an iridium coordinated complex, and it is 
more preferred that the ligand is an organic fluoride ghost. 

[0028]Although a metal coordination compound and its decomposition product, or material 

in particular is not limited, a thing as shown below is mentioned, for example. 

Ir Complex A: Iridium benzo thienyl 4-trifluoromethyl pyridine- complex Ir complex B: Iridium 

thienyl 4-thienyl pyridine- complex [0029] 

[Formula 2] 
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OH 




[0030] 
[Formula 3] 
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1 - (4- * ^=./U) 



[0031] 
[Formula 4] 
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[0032]Phosphorescence luminescence is luminescence from an excitation triplet state, and 
in order to raise the luminous efficiency, it is important to enlarge luminescence transition 
probability from an excitation triplet state to a ground state. 

[0033]ln order to raise this luminescence transition probability, it is common to use what is 
called a heavy element effect using elements with a big atomic weight, such as iridium and 
platinum, like the above-mentioned luminescent material used for this invention. In order to 
have a luminous wavelength in a light range furthermore, it is effective to use the 
compound which has comparatively big molecular weights, such as aromatic compounds, 
in a ligand, and has conjugate structure. Therefore, metal and a ligand will use a heavy 
atom group, and the molecular weight of a luminescent material will become large like the 
metal coordination compound which uses especially iridium as a central metal. 
[0034]On the other hand, when a molecular weight becomes large, sublimation temperature 
at the time of vacuum deposition is also in a tendency which becomes high. According to 
this invention person's measurement, in lr(piq)3, a molecular weight is 805 and sublimation 
temperature is 267 **. On the other hand in the molecular weight 459, sublimation 
temperature was 202 ** Alq3. 

[0035]Therefore, since sublimation temperature becomes high and temperature at the time 
of vacuum evaporation becomes high, as for a metal coordination compound of 
phosphorescence luminescence, a pyrolysis at the time of vacuum deposition poses a 
problem. In order to introduce a substituent into a ligand of aromatic compounds further in 
order to obtain especially red light material, and to lengthen conjugate length of a pi 
electron, a molecular weight tends to increase further. Therefore, about red light material, a 
pyrolysis at the time of vacuum evaporation happens easilier, and it has become a cause 
which worsens element characteristics, such as a luminescence life. This is a problem 
common to all the phosphorescence luminescent materials using other metal coordination 
compounds, such as a rhenium, platinum, a europium, and copper. 
[0036]As explained above, if sublimation temperature of material to be used is low, it 
becomes low, and impurity quantity at the time of vacuum evaporation will fall, and 
evaporation temperature can also lengthen an element life at the time of energizing for an 
element and making it emit light. When vapor-depositing a luminescent material currently 
used for this invention, if it continues applying heat for a long time, it will check that the 
amount of decomposition increases. Therefore, it becomes important to lower evaporation 
temperature also in respect of calling it production stability at the time of mass-producing. 
[0037]ln this invention, when it vapor-deposited at 0.1nm/[ a second and ] and 
0.5nm/second in speed, a decomposition product was measured about a thing to be vapor- 
deposited and residue in a boat. As a result, a rate of a decomposition product had [ of 
heating conditions ] less loose 0.1nm/second, and that an element life becomes long also 
found out. 

[0038]recently, with a metal coordination compound which uses iridium as a central metal, it 
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had an acetylacetonate ligand and what has good luminous efficiency was announced 
(High-efficiencyredelectrophosphorescence devices (Chihaya Adachi et al..)) 
Appl.Phys.Lett., Vol.78, No.11, 12 March 2001. 

[0039] However, the stability of a metal complex with an acetylacetonate ligand, When a 
metal coordination compound which a phenylisoquinoline configurated [ 2 ] and 
configurated acetylacetonate one time, and 3 coordination objects which three 
phenylisoquinolines configurated compared, in a direction of an element using 3 
coordination objects, a luminescence life of an element found out a long time. When the 
two above-mentioned metal coordination compounds were vapor-deposited under the 
same conditions, both residue in a boat at the time of vacuum evaporation and a substrate 
vacuum evaporation thing were understood that a decomposition product rate has few 3 
coordination objects. Two coordination objects in which this has an acetylacetonate ligand 
show that there are many pyrolyses at the time of vacuum evaporation compared with 3 
coordination objects. 

[0040]As stated above, it becomes important to reduce a pyrolysis of a metal coordination 
compound made to sublimate. So, in this invention, it tried to introduce fluoride into a 
ligand, to reduce this sublimation temperature further, and to reduce a pyrolysis at the time 
of sublimation. 
[0041] 

[ExamplejHereafter, this invention is explained while an example is shown. 
[0042]Measurement of the life (durable characteristic) of a light emitting device doubled 

initial luminescence intensity with 1000 cd/m , measured reduction in light emitting 

2 

luminance, and measured time until it becomes 500 cd/m . 

[0043]The element of the lamination shown in below <Examples 1-4 and the comparative 
examples 1-2> was produced. 

Glass substrate/ITO(70 nm)/alphaNPD(50 nm)/Alq3 (50 nm) / AILi (1 .8 % of the weight of Li 
(s), 3 nm) / aluminum (100 nm) 

[0044]The Al electrode was formed with the vacuum deposition method (below degree-of- 
vacuum 10 ^Pa) from the organic compound layer. 

[0045]About Alq3 which is a metal coordination compound, it checked that purity was not 
less than 99.9%, and also checked that the eight quinolinol by which the proton was added 
to the ligand which is a resolvability living thing of Alq3 did not exist as an impurity. 
Although three layers of vapor-deposited Alq(s) were inspected, it checked that an eight 
quinolinol did not exist in this, either. 

[0046]At the time of Alq3 stratification, vapor codeposition of the eight quinolinol was 
carried out at a rate shown in Table 1 . 

[0047]When voltage was impressed to these elements, luminescence from Alq3 was 

checked. A direct current of 10 mA/cm was impressed in dry nitrogen by having used ITO 
as the anode, and the durable characteristic was evaluated. A result is shown in Table 1. 
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[0048] 
[Table 1] 
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[0049]As shown in Table 1 , it turned out that the content of 8 quinolinol becomes especially 
good in endurance, and is still better by 0.1 % of the weight at 0.5 or less % of the weight, 
and the content of 8 quinolinol has influenced in durable performance strongly. It is thought 
that 8 quinolinol is carrying out the same shape and checks a current characteristic and a 
luminescent characteristic that it is easy to meet with a metal coordination compound 
especially except the ligand and hydrogen atom of Alq3 metal coordination compound. It is 
important to remove the compound originating in the ligand of the metal coordination 
compound which are these inhibitor. 

[0050]Although 8 quinolinols were made to mix intentionally, this example of refining is 
[ that 8 quinolinols are actually mixed at the time of Alq3 vacuum evaporation ] insufficient, 
and it can consider the case where 8 quinolinols remain as an unreacted substance into 
material from before vacuum evaporation, and the case where it is heated at the time of 
vacuum evaporation, and is decomposed with the heat, by it. 
[0051 ]0.1 or less % of the weight of durable, performance is [ the content of the 
decomposition product of a metal coordination compound / below 0.5% weight ] anyway, 
preferably good. 

[0052]The phosphorescence light emitting device of the lamination shown in below 

<Examples 5-8 and the comparative examples 3-4> was produced. 

Glass substrate/ITO(70 nm)/alphaNPD(50 nm)/CBP:lr(ppy) 3 (7%)/BCP(20 nm)/Alq3(50 

nm)/AILi (1.8 % of the weight of Li(s), 3 nm) / aluminum (100 nm) 

[0053]lr(ppy) 3 used for this example was compounded by the following synthetic pathways 
using Ir(acac) (tris-acetylacetonate iridium complex). 

Ir(acac) 3 + phenylpyridine -> Ir(ppy) 3 [0054]Like the last example, Ir(ppy) and Alq3 which 

is a metal coordination compound was refined in not less than 99.9% of purity. 
Phenylpyridine was made to mix like a last example at a rate shown in Table 2 at the time 
of the CBP:lr(ppy) stratification. 

[0055]** et al. — ** — when voltage was impressed to the element, luminescence from Ir 
(PPy) 3 was checked. The durable characteristic was evaluated like the last example. A 

result is shown in Table 2. 
[0056] 
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[Table 2] 
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[0057]ln order to raise durable performance, 0.1 or less % of the weight has the content of 
the phenylpyridine which is a decomposition product from Ir(ppy) which is a metal 

coordination compound preferably good as shown in Table 2 0.5 or less % of the weight 
like Examples 1-4. 

[0058]ln this phosphorescence light emitting device, a decomposition product is remarkable 
at 0.5 or less % of the weight, and an initial characteristic is improved. That is, when 
phenylpyridine content compared 0.5 % of the weight with 1 .0 % of the weight and the 
same voltage is applied, light emitting luminance more than doubles. The phenomenon 
which an initial characteristic when the concentration of this impurity is low improves is a 
phenomenon which is not in the fluorescent light emitting device of Examples 1-4. 
It is a phenomenon peculiar to a phosphorescence light emitting device. 

[0059]lt was checked by the phosphorescence light emitting device by this example that 
this invention is useful. It became clear that the initial characteristic which is not in a 
fluorescent device is also improved. 

[0060]Except having made thienyl 4-thienyl pyridine mix at a rate shown in Table 3 using 
the Ir complex B (not less than 99.9% of purity) shown in ** 2 as Examples 9-12 and a 
comparative example 5-6> luminescent material, the element was produced like 
Examples 5-8, and the durable characteristic was evaluated. A result is shown in Table 3. 
[0061] 
Table 3] 
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[0062]The phosphorescence light emitting device of the same lamination was produced 
using the same material as Examples 13-15 and the comparative example 7> examples 
5-8. However, Ir(ppy) which is a luminescent material gave the difference to the purity 

before vacuum evaporation according to the difference of the degree of refining using three 
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sorts, what carried out column purification, the thing generated in recrystallization, and the 
thing which carried out sublimation generation. 

[0063]When component analysis of the thing which carried out vacuum deposition of the Ir 
(PPy) 3 to the glass substrate with the host material was conducted as preliminary 

experiment, they were 1% (comparative example 7), 0.5% (example 15), 0.2% (example 
14), and 0.07% (example 13). The phenylpyridine of these impurities was the main 
ingredients. 

[0064]The durable characteristic was evaluated like the old example using these elements. 

A result is shown in Table 4. 

[0065] 



[Table 4] 
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[0066]As shown in Table 4, like the old example, also in this example, impurity 
(phenylpyridine) content is 0.1 or less % of the weight more preferably 0.5 or less % of the 
weight, and it became clear that durable performance improves remarkably. 
[0067]The phosphorescence light emitting device of the same lamination was produced 
using the same material as Example 16 and the <comparative example 8> examples 5-8. 
In this example, speed at the time of the vacuum deposition of a luminous layer was carried 
out in 0.1 nm (example 16)/[ a second and ] and 0.7nm (comparative example 7)/[ a second 
and ]. 

[0068]When the thing which vapor-deposited the luminous layer on the glass substrate was 

analyzed as preliminary experiment, the impurity content was 0.2 % of the weight in 0.1 nm 

(example 16)/[ in a second ], and was 0.7 % of the weight in 0.7nm (comparative example 

7)/[ in a second ]. The main ingredients of the impurity were phenylpyridine. 

[0069]The durable characteristic was evaluated like the old example using these elements. 

A result is shown in Table 5. 

[0070] 



[Table 5] 
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[0071 ]As shown in Table 5, durable performances differ with the difference of the impurity 
(phenylpyridine) concentration by an evaporation rate. This reason is because the 
difference arose and durable performance was reduced with it to such an extent that the 
impurity of a main ingredient was simultaneously vapor-deposited for the ligand which 
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separated from metal by the speed of vacuum deposition. 

[0072]The element was produced like Examples 5-8 except having carried out vacuum 
deposition speed of the luminous layer in 0.1 nm (example 17)/[ a second and ] and 0.5nm 
(comparative example 9)/[ a second and ], using lr(piq)3 as Example 17 and a 
comparative example 9> luminescent material. 

[0073]When the film separately vapor-deposited as a luminous layer on the glass substrate 
was analyzed, the impurity content was 0.3 % of the weight in Example 17, it was 3.0 % of 
the weight in the comparative example 9, and the main ingredients of the impurity were 1- 
phenylisoquinoline. Analytical method flushed the film which formed membranes by 
chloroform, and applied the washings to high pressure liquid chromatography (Jasco 
ultraviolet-rays detector UV-970 is used) by making methanol into an eluate. The content 
(% of the weight) of the impurity measured simply the area of the component peak which a 
detector outputs, and determined it. 

[0074]The durable characteristic was evaluated like the old example using these elements. 

A result is shown in Table 6. 

[0075] 



[Table 6] 
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[0076]As shown in Table 6, durable performances differ with the difference of the impurity 
concentration by an evaporation rate. This reason is because the difference arose and 
durable performance was reduced with it like Example 16 to such an extent that the 
impurity of a main ingredient was simultaneously vapor-deposited for the ligand which 
separated from metal by the speed of vacuum deposition. 

[0077]Except having used lr(4mpiq)3 (example 18) and lr(4mpiq)2acac (comparative 
example 10) as Example 18 and a comparative example 10> luminescent material, the 
element was produced like Examples 5-8, and the durable characteristic was evaluated. A 
result is shown in Table 7. 

[0078]The content of the impurity was measured like Example 17. The main ingredients of 
the impurity were 1-(4-methylphenyl) isoquinoline in Example 18, and were 1-(4- 
methylphenyl) isoquinoline and an acetylacetone in the comparative example 10. 
[0079] 



[Table 7] 








(h) 


%mm is 


390 


0. 3 
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4.0 


30 



[0080]From the result of the impurity content which exists in the film which formed 
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membranes as shown in Table 7, in an acac object and 3 coordination objects with an 
acetylacetonate ligand, the thermal stability at the time of vacuum evaporation has-a 
difference, and the direction of 3 coordination objects can lessen the pyrolysis at the time of 
vacuum evaporation on the same vacuum evaporation conditions. According to it, the 
Example 18 of the half line of the light emitting luminance of an element is overwhelmingly 
longer. 

[0081]Except having used Ir (4CF3piq)3 (example 19) and lr (4mpiq)3 (comparative 
example 1 1) as Example 19 and a comparative example 1 1> luminescent material, the 
element was produced like Examples 5-8, and the durable characteristic was evaluated. A 
result is shown in Table 8. 

[0082]The content of the impurity was measured like Example 17. The main ingredients of 
the impurity were 1-(4-trif1uorb methylphenyl) isoquinoline in Example 19, and were 1-(4- 
methylphenyl) isoquinoline in the comparative example 11. 
[0083] 



[Table 8] 
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00 
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1000 




223 


1.0 


50 



[0084]lf lr(4CF3piq)3 fluorinated as shown in Table 8, and lr(4mpiq)3 which have not been 
fluorinated compare, the sublimability at the time of vacuum evaporation has a difference, 
an impurity content will also have few fluorinated compounds and the half line of light 
emitting luminance will also become long. 

[0085]As a result, it found out that the quantity of the decomposition product in the 
substrate vacuum evaporation thing after the direction of a fluoride substituted compound 
vapor-depositing also fell. As this cause, with the fluorinated compound, the intermolecular 
interaction was reduced, and when sublimation temperature fell, I think that it is main 
factors that evaporation temperature falls. 

[0086]lt turned out that the direction of that into which the luminescence life of the element 

also introduced fluoride becomes long. 

[0087] 

[Effect of the InventionJAbove, like explanation, according to this invention, it excels in 
endurance and the light emitting device and display which maintain a long period high- 
intensity can be obtained by efficient light. In the case of a phosphorescence light emitting 
device, an initial characteristic is also improved. 

[0088]The light emitting device of efficient and high durability of this invention is applicable 
to the product which needs [ energy saving or high-intensity ].As an application, the light 
source of a display and a lighting system, or a printer, the back light of a liquid crystal 
display, etc. can be considered. As a display, energy saving, high visibility, and a 
lightweight flat-panel display become possible. About a lighting system or a back light, the 
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energy saving effect by this invention is expectable. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 



(a) 





[Translation done.] 
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